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DJTRODUCTION
There has been a great deal of controversy between stockmen and 
sportsmen on the subject of forage competition between livestock and 
big game. Sportsmen often argue that livestock utilize forage on 
public lands that could be used to produce big game and stockmen fre­
quently complain about big game grazing on private land,,
Many of the foothill areas throughout Western Montana are grazed 
by both cattle and elk (Cervus canadensis nelsoni). These areas are 
normally grazed by elk during the winter and spring and by cattle dur­
ing the spring, summer, and fallo The common use of these areas raises 
the question as to whether the cattle and elk compete for forage and, 
if so, to what extent*
The potential for forage competition between two species of herbi­
vores depends on the degree of overlap in the forage preferences and 
areas of range use for the two species of herbivores. However, two 
species of herbivores actually compete for forage only when there is 
not enough available forage to meet the requirements of both species* 
Only that portion of the plant material which can be removed without 
a reduction in the vigor of the forage plants is considered as available 
forage* Therefore, the overutilization and range deterioration caused 
by the combined use of an area by two species of animals is a measure 
of the actual forage competition between the two species (Morris n.d.).
The question of forage competition between cattle and elk on the 
foothill ranges of Western Montana is extremely important because these 
ranges are often key areas for the production of both cattle and elk.
The foothill ranges are usually well suited as spring and fall cattle
- 1-
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range, which is usually in shorter supply than summer range. In addition 
many of the foothill areas are privately owned and livestock grazing is 
the only available method of realizing an economic return from them.
These foothill areas are also extremely important in the production of 
elk because they form a major portion of the winter range which is usually 
the controlling factor on elk populations in this region (DeNio 1938)»
The Gird Creek drainage has several features that make it quite 
suitable for a study of forage competition between cattle and elk„ The 
area has a good interspersion of the major vegetation types found on the 
foothill areas. Also the area is primary range for both cattle and elk.
The objectives of this study were to determine the extent of the 
actual and potential forage competition between cattle and elk in the 
Gird Creek drainage of Western Montana.
REVIEW OF LITERATURE
The evaluation of the forage competition between cattle and elk re­
quires a knowledge of the range areas used by the cattle and elk as well 
as a knowledge of the forage species preferred by each (Julander 1958).
A distinction should be made between the forage preferences and the food 
habits of herbivores. The forage preference of an' animal reflects which 
forage species are the most palatable to that class of animal, while food 
habits are a reflection of availability as well as palatability. Animals 
may eat plants for which they have a low preference if nothing else is 
available. Thus, the food habits and forage preferences of a class of 
animals may be markedly different, particularly on an over-grazed range.
Much research has been conducted on the forage preferences of both 
cattle and elk. These forage preference studies indicate that the winter 
forage preference of elk may be very similar to the year-long forage pre­
ference of cattle. Studies of the winter food habits of elk conducted 
by Cliff (1939) in Eastern Oregon, DeNio (1938) in Northern Idaho and 
Western Montana, Morris and Schwartz (1957) in Western Montana, and Murie 
(1951) in Yellowstone National Park, indicate that elk are fully capable 
of maintaining themselves on diets varying from pure grass to almost pure 
browse. However, elk usually show a strong preference for grass as winter 
forage (Murie 1951* Gaffney 19̂ -1* Smith 1930)• Cattle also show a strong 
preference for grass at most seasons of the year (Stoddart and Smith 1955)•
Several authors suggest that even though the forage preferences of 
cattle and elk may be similar, the competition for forage will be mini­
mized by the elk utilizing the steep or timbered areas which are used very 
little by cattle (Shautz 1938, Stoddard and Rasmussen 19̂ 5)° However,
-3-
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very few actual field studies have "been conducted on the effects of the 
distribution of cattle utilization on the subsequent spacial patterns 
of elk utilization. Mackie (1965) reported that elk avoided areas that 
had been grazed by cattle during the previous year. Murie (1951) re­
ported that elk would use areas that had been previously grazed by cattle.
Slope and vegetation cover type strongly influence the distribution 
of forage utilization by cattle (Cook 1966). Cattle show a preference 
for areas that are level or gently sloping and those areas which are 
fairly close to stock water (Cook 1966, Mueggler 1965). Cattle also 
prefer to graze untimbered areas (Pase 1958, Harris 195̂ , Reynolds 1962). 
In order to avoid range damage, the stocking rate must be adjusted so 
that the utilization of the forage plants on the more preferred or "key" 
areas does not exceed proper use. When foothill ranges are properly 
stocked with cattle, many of the areas that are distant from water, steep, 
or timbered are used very little, if at all, by the cattle. However, the 
question whether elk will use these areas that axe of little value to 
cattle rather than making use of those areas grazed by cattle is largely 
unanswered.
A limited number of studies have been conducted on the specific 
problem of forage competition between cattle and elk. Smith (1961) 
studied competition between cattle and elk in the Jackson Hole area of 
Wyoming. He reported competition for grasses and forbs on the areas 
which were used by both cattle and elk. However, he did not report on 
the extent of overlap in the areas of range use by cattle and elk.
The area where this study was conducted was heavily overstocked with 
elk which probably affected both the food habits of the elk and the range
-5-
areas used by the elk.
A study by Eustace (196?) in the Gravelly Mountains of South-central 
Montana revealed that winter food habits of elk were similar to the summer 
food habits of cattle. He reported, however, that there was no actual 
competition between the cattle and elk at the stocking rates studied.
Stevens (1965) studied competition between cattle and elk in the Elk- 
horn Mountains of Central Montana. He reported that the winter diet of elk 
and the summer diet of cattle were each comprised of approximately seventy- 
five percent grasses. He indicated that ridge top areas were the primary 
areas of overlap in the range use by cattle and elk.
Mackie (1965) investigated the competition between cattle and elk 
in the Missouri River breaks of Central Montana. He found that the winter 
and spring food habits of elk were very similar to the spring, summer, 
and fall food habits of cattle. He reported very little competition for 
forage because the cattle used the open ridge top and stream bottom areas 
while the elk used the steep slopes and the timbered areas.
DESCRIPTION OF THE STUDY AREA
Location
The area selected for study is in the foothills of the Sapphire 
Mountains in Southwestern Montana* The study area is located in Ravalli 
County about seven miles east of Hamilton, Montana* The study area in- 
eludes about 6,200 acres, of which about 6,0̂ 0 are owned by the Bitterroot 
Stock Farm Inc* and the remaining 160 acres are part of the Bitterroot 
National Forest*
Drainage and Relief
The study area is located on Gird Creek which flows in a westerly 
direction and empties into the Bitterroot River* The area extends for 
about three miles in an east-west direction along the central portion of 
Gird Creek and occupies the entire three and one-half mile width of the 
drainage* The area is bounded on the north by the ridge between Willow 
and Gird Creeks and on the south by the ridge between Gird and Skalkaho 
Creeks* The elevation of the study area varies from ̂ ,000 to 600 feet* 
Figure 2, page 12, shows a general view of the central portion of 
the Gird Creek drainage*
The relatively level stream bottom areas along Gird Creek are quite 
narrow, averaging about 100 feet in width* The hillsides rise abruptly 
from the stream bottom areas with slopes of forty to sixty percent.
These steep slopes extend for three hundred to five hundred yards from 
the bottom of Gird Creek and then rise more moderately to the ridgetops
with slopes of ten to twenty-five percent* The grassland areas north of
Gird Creek have the most gentle slopes* The hillsides on either side of
Gird Creek are dissected by numerous draws which run in a north-south
-6-
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direetion. Most of these draws are ’V'-shaped and have side slopes of 
ten to twenty-five percent*
Figure 1 is a map of the study area showing the general drainage 
pattern*
Climate
Climatologieal data are available from a westher station located in 
Hamilton, Montana, at an elevation of 3> 529 feet* This weather station 
is about eight miles west of the center of the study area.
Fifty-one years of temperature records (1916-1966) indicate a mean 
annual temperature of 46.3° F. at Hamilton (U.S. Weather Bureau 1965, 1966, 
1967). January is the coldest month with an average temperature of 24.8° F., 
while July is the warmest month with an average temperature of 68.2° F.
The average frost-free period of 126 days normally extends from May 18 to 
September 21.
The mean annual precipitation at Hamilton is 12.20 inches. Normally 
about one-third of the total precipitation falls during the months of May 
and June. July and August usually are the driest months with an average 
of 0.79 and 0.62 inches of precipitation respectively.
Table 1 shows the fifty-six-year (19H-I966) mean monthly and annual 
precipitation and the monthly and annual precipitation for the January 
1965 - June 1967 period at Hamilton, Montana.
The temperatures are probably somewhat lower and the precipitation 
higher on the study area than at Hamilton due to the 1,000-foot differ­
ence in elevation.
The snow depths on the study area were considerably greater than 
those at Hamilton during the study period. However, there were no large
R.I9W.
25 30 29 *28; 21,
36
■h
mi
T.6N.
T.5N.
| | Bunchgrass (Agropyron spicatum &. Festuca idahoensis)
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Exclosure
Figure 1. M ap of study area showing general dra inage Pattern and vegetation types
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Table I» Precipitation data for Hamilton, Montana (from ILS» Weather 
Bureau, 1965, 1966, 1967)
Month 56-year Precipitation in Inches
Mean 19& T 1966 T967
January Oo 86 Oo 99 1.32 I063
February O088 Oo35 Oo 53 Oo 57
Mtexeh 0,67 o„66 0,65 0.73
April 0o7̂ 0o77 Ool^ 2o 03
May ' 1.61 Oo 57 o«39 lo 40
June I085 3° 50 I089
July Oo 79 I063 0.27
August 0,62 2 .63 0 .78 —
September loO^ 1.81 1.07 —
October Io02 0*30 O069 —
November I0O8 0.H6 Oo 89 —
December loOb Oo39 Oo 28 —
Totals 12o20 l̂ o 06 80 90 ...
Deviation from mean +lo 86 -3o30
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aeeumulations of snow* The snow depths rarely exceeded twelve inches*
Many of the south-facing slopes were free of snow for much of the winter 
as the snow usually melted within a few days after each storm* Figure 
3, page 12, shows the pattern of snow accumulation on the area north of 
Gird Creek* The greatest accumulation of snow measured during the study 
period was about eighteen inches on a timbered site at an elevation of 
about 5> 600 feet* The winters in the Gird Creek area are probably some­
what milder than on most other elk winter range areas in Western Montana*
The weather during the study period deviated from the normal in 
several ways* The precipitation at Hamilton was 1*86 inches above normal 
during 1965 and 3° 30 inches below normal during 1966* The winters of 
1965-1966 and 1966-1967 were both milder than usual* The average tempera­
ture during the winter period (December, January, February, March) of 
1965-1966 was 2.0° F. above normal and that of the winter period of 1966- 
1967 was 5*2° F. above normal.
Vegetation and Soils
The vegetation of the study area is characterized by open grasslands, 
stands of ponderosa pine (Pinus ponderosa) and Douglas fir (Pseudotsuga 
menziesii) timber, and a limited area of big sagebrush (Artemisia tridentata).
The grassland areas are similar to the Palouse Prairie type described 
by Daubenmire (19̂ 3)* The dominant plant species on approximately half 
of the grassland areas are Idaho fescue (Festuca idahoensis) and blue- 
bunch wheat grass (Agropyron spicatum)* The dominant plant species on the 
other half of the area are dowry chess (Bromus tectorum) and Sandberg blue- 
grass (Poa secunda)* The areas dominated by downy chess and Sandberg 
bluegrass are most likely serai stages of the bunchgrass type, created by
-11-
Figure 20 Aerial view of the Gird Creek drainage looking northeast
Figure 3. General view (looking north) of area north of Gird Creek 
showing snow accumulation pattern during February, 1966
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overgrazing.
The forested areas that occur on south and west slopes or on rocky 
areas usually are open-grown stands of ponderosa pine with an understory 
of bluet)unch wheatgrass. Those forested areas that occur on north or 
east slopes are usually f&irly dense stands of Douglas fir and ponderosa 
pine with understories characterized by pinegrass (Calamagrostis rubescens), 
Kentucky bluegrass (Poa pratensis), and snowberry (Symphoricarpos albus).
Only one stand of big sagebrush occurs on the study area. This 
stand occupies a gentle southwest-facing slope. The dominant plant 
species in the understory beneath the sagebrush are Idaho fescue, blue- 
bunch wheatgrass, and Kentucky bluegrass.
Figures i-, 6, and 7 show the major vegetation types on the study
area.
Plant nomenclature follows Booth and Wright (1966) for dicotyledons 
and Booth (1950) for conifers and monocotyledons except for grasses which 
follow Hitchcock (1950).
A survey conducted by the Soil Conservation Service (1959) indicated 
that the soils of the study area belong to the Chestnut, Chernozem, Gray 
Wooded, and Brown Podzolic great soil groups.
Most of the soils under the grassland areas are classified as Chest­
nut soils. They are characteristically deep loams with very dark sur­
face horizons. The most common soil series are Gird, Brownlee, Duffy, 
and Teton. The majority of these are derived from calcareous loess over 
strongly weathered granite or sandstone. The soils under the sagebrush 
area are the same as the soils of the surrounding grassland.
The soils beneath the ponderosa pine stands which have understories
-1k-
Figure *+<> View of bunchgras? vegetation type with Douglas fir - pinegrass 
vegetation type in background
Figure View of sagebrush vegetation type
i ', < ":
l i u
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Figure 6. View of ponderosa pine - bluebunch wheat grass vegetation type
Figure 7* View of Douglas fir - pinegrass vegetation type
mm m 
, : '& 1 ::
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of bluebunch wheat grass belong to the Brownlee-Stecum association and the 
Teton-Cheadle association. These soils are a combination of deep, dark- 
colored loams and shallow, poorly-developed soils. The depth and the pro­
ductivity of these forested soils are usually less than that of the 
grassland soils. They are derived from granite very strongly weathered 
in place as well as weathered pre-Cambrian sandstone.
The soils underlying the Douglas fir stands belong to the Woodroek 
and Holloway associations. The Woodroek soils are classified as Gray 
Wooded soils. These soils are usually one to two feet deep and rather 
poorly developed. The Holloway association is classified as Brown 
Podzolic soils. They are generally shallow, stony, and have a low pH.
METHODS AND PROCEDURES
Vegetation Studies
A description and analysis of the vegetation on the study area was 
made to facilitate the interpretation of the competition between cattle 
and elk, A reconnaissance of the study area conducted during the summer 
of 1965 revealed three major vegetation types on the basis of physiognomy. 
These vegetation types are forest, sagebrush, and grassland.
The forest areas were further classified on the basis of understory 
vegetation. The understory vegetation can be conveniently classified 
into two categories % those characterized by bunchgrass including blue- 
bunch wheatgrass and Idaho fescue, and those characterized by pinegrass, 
Kentucky bluegrass, and snowberry. The bluebunch wheatgrass understory 
occurs under stands of ponderosa pine, and the pinegrass understory 
usually occurs under stands of Douglas fir. However, in some cases the 
pine grass understory occurs under stands with a high percentage of ponder­
osa pine. This ponderosa pine is most likely a serai stage and would 
eventually be replaced by Douglas fir in the absence of disturbance. These 
stands were included in the Douglas fir - pinegrass type.
The grassland areas were further classified into bunchgrass and 
downy chess types on the basis of the dominant plant species present. The 
bunchgrass areas are dominated by Idaho fescue and bluebunch wheatgrass.
The dominant plant species on the downy chess areas are downy chess, 
prairie junegrass (Koeleria cristata), and Sandberg bluegrass. Consequent­
ly, the vegetation of the study area was classified into five vegetation 
types. These vegetation types are bunchgrass, downy chess, sagebrush, 
ponderosa pine - bluebunch wheatgrass, and Douglas fir - pinegrass.
-19-
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The boundaries of the vegetation types were delineated on aerial 
photographs and transferred to a two-ineh-to-the-mile map. A plani- 
meter was used to determine the area of each vegetation type on this 
mapo
A detailed botanical analysis was made of the vegetation types 
during September* 1966.. A modification of the canopy-cover method des­
cribed by Daubenmire (1959) "was used to analyze the vegetation The 
canopy cover of individual plant species were estimated to the nearest 
one percent on one-square-foot sample plots. A square sample frame 
with divisions of 0. 02* 0o 08* 0.10* 0o 30* and 0. 50 square feet was used 
to aid in estimating the covero In cases where a plant species was 
present on the sample plot but covered less than one percent of the 
area* it was recorded as a trace.
The sample plots were placed along pace-transects within each 
vegetation typeo A base line was established across each of the areas 
to be sampled and the pace-transects were laid out perpendicularly to 
this base line. The position of the transects along the base line was 
randomly selected by the use of a random numbers table. The plots 
were spaced at ten-pace intervals along the transects. A total of 
2* 700 sample plots were used to sample the vegetation. These were dis­
tributed among the vegetation types as followss bunchgrass* 1,220 plots; 
downy chess* 580 plots; sagebrush* 200 plots; ponderosa pine - bluebunch 
wheatgrass, 500 plots; and Douglas fir - pinegrass* 200 plots.
A slight modification of this method was used on the area where 
the dominant plant species was big sagebrush. The canopy cover of big 
sagebrush was estimated on one-by-two-foot rectangular plots. A
-21-
three-sided, sample frame was used so that it could easily he placed 
beneath the sagebrush and viewed from above.
The percentage cover, botanical composition, and coverage fre­
quency of each plant species was calculated for each of the types0
Utilization Studies
The fact that cattle and elk graze the study area at different 
times of the year reduced the problem of separating the utilization by 
cattle from that by eiko Utilization was measured in the late fall and 
again in the early spring before there was appreciable growth of the 
forage plantSo The fall utilization data represented the amount of 
forage removed by cattle during the summer and fall grazing season; 
the difference between the fall and spring data represented the amount 
of utilization by the elk during the winter periods
It was recognized that an ideal method of measuring the utilization 
was a direct comparison of the weight of the plant material on a grazed 
area with the weight of the plant material on a similar area that had 
been protected from grazing* However, it was also recognized that a 
large number of exclosures and a great deal of clipping would be necess­
ary to reliably measure the utilization of the major forage species on 
the various portions of the study area. Due to the limited resources 
of this investigation, several other methods of measuring utilization 
were incorporated with a limited number of exclosures in hopes of obtain­
ing an over-all picture of the utilization by cattle and elk* In addition 
to the direct comparison of the weight of plant material on grazed and
ungrazed areas, utilization was estimated by measurements of individual 
plants of selected species and indirectly by the use of fecal pellet
-22-
group counts®
Pellet group counts, Julander (1958) and Rogers, Julander, and 
Robinette (1958) state that the density of fecal pellet groups is a 
reliable index to the animal days of grazing by big game animals since 
they tend to defecate on the areas where they feed. Julander (1958) 
states that the use of cow-chip counts is somewhat less reliable be­
cause cattle show a greater tendency to defecate around watering and 
loafing areas®
The density of pellet groups can be used to compare the relative 
amount of use on two areas and to calculate the number of animal days 
on an area if the defecation rate of the animals is known® The number 
of animal days per unit of area can in turn be used to estimate the 
number of animals on that area if the length of the grazing season can 
be determined.
Hungerford (1952) reported a defecation rate for elk of eleven 
pellet groups per day® These- figures were based on a small sample 
under captive conditions. Neff, Wallino, and Morrison (1965) reported 
an average defecation rate of 12.52 pellet groups per day for the elk 
in the Buffalo Park at Flagstaff, Arizona®
Julander (1955) reported a defecation rate of 11®U per day for 
cattle in Utah® Johnstone-Wallace and Kennedy (19̂ ) reported a defeca­
tion rate of twelve per day for dairy cattle on succulent pasture.
Herbel and Nelson (1966) reported a defecation rate of 6®5 per day for 
cattle in a study conducted in New Mexico. However, they expressed the 
opinion that this was quite low due to the dry forage®
Rogers et al® (1958) found the average defecation rate for mule
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deer (Odocoileus hemionus) in Utah during the period from October to April 
was 15o2 pelletrigroups per day. McCain (19̂ 8) reported an average defeca­
tion rate of 12.7 pellet groups per day for mule deer based on studies 
conducted in California.
The literature indicates that under the conditions present on the 
study area, defecation rates of twelve per day for cattle and elk, and 
fifteen per day for mule deer are probably the most appropriate figures 
to use.
A ten-by-one-hundred-foot rectangular plot was used to sample the 
pellet groupso A number of line transects were established across each 
vegetation type. The sample plots were laid out along these line tran­
sects. A one-hundred-foot steel tape was stretched out along the tran­
sect line and the number of elk, cattle, and deer pellet groups within 
five feet of either side of the tape was counted. Every other one-hundred- 
foot segment along the transect line served as a sample plot. Each 
pellet group which was one-half or more within the plot was counted as 
one group. The number of sample plots varied depending on the size of 
each vegetation type.
The number of pellet group plots read in 1966 and 1967 were b̂b and 
bbQ respectively. The distribution of these plots in the vegetation 
type is shown in Figures 10 and 11, pages Ul and b2.
Individual plant method. Utilization data were collected for a 
number of the more abundant forage species by the examination of indivi­
dual plants. Separate methods were used to determine the utilization of 
herbaceous plants and shrubs.
The utilization of select species of grasses and forbs was measured
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by determining the percentage of the plants that had been grazed and then 
determining the average difference in the weight of grazed and ungrazed 
plantso Usually about 1,000 plants of each species to be sampled were 
examined on each area that was sampled to determine the percentage of 
the plants that had been grazed,. The plants to be examined were selected 
by means of pace-point transects running across the sample areas. The 
plants were recorded in groups of 100 so that there were ten samples of 
100 plants each. Usually about 100 of the grazed and 100 of the ungrazed 
plants were clipped at ground level and placed in paper bags. These were 
returned to the laboratory, air dried, and weighed to the nearest 0.1 gram. 
Normally every fifth plant along the pace-point transects was clipped; 
however, in cases where the percentage of the plants grazed was very high, 
it was necessary to clip almost every ungrazed plant recorded on the 
transect in order to obtain 100 plants. It is possible to obtain an 
average utilization figure for each species by multiplying the percentage 
of the plants grazed by the average utilization on the grazed plants.
Utilization on shrub species was measured by estimating the percent­
age of the leaders which had been browsed on individual shrubs. Pace- 
point transects were used to select the shrubs to be examined.
Bxclosure-clip plot method. Sixteen exclosures were constructed 
on the study area during the summer of 1965. These were designed to 
exclude both cattle and elk.
The eight exclosures on the area south of Gird Creek were approximately 
twenty feet square and four and one-half feet high. Each was constructed 
of four steel posts surrounded by a fence consisting of either a width of 
woven wire and two strands of barbed wire, or five strands of barbed wire.
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The exclosures on the north side of Gird Creek were constructed of steel 
posts and four pole panels. It was necessary to construct these exclos­
ures of poles in order to avoid possible wire cuts to a small group of 
registered horses which were pastured in this area. The pole exclosures 
were about ten feet square and about five feet high. Figures 8 and 9 
show the two types of exclosures.
While the four and one-half to five foot height of the exclosures 
did not eliminate all possibility of the elk jumping into the exclosures, 
it was felt that they would be reluctant to enter due to the limited size 
of the exclosures. There was no evidence in the form of tracks or pellet 
groups that the elk ever entered any of the exclosures.
During the fall of 1965 and again in the spring of 1966, five 0. 96- 
square-foot circular plots were clipped within each of the exclosures and 
five plots were clipped on the grazed area surrounding each exclosure.
The plots on the grazed area were placed about sixty-six feet from the 
edge of the exclosures in an attempt to minimize the effects of the tramp­
ling by the cattle which were often observed rubbing on the exclosures, 
and any reluctance by the elk to graze very near the exclosures, and at 
the same time have the vegetation on the grazed areas as similar as possi­
ble to the vegetation within the exclosures. The vegetation on the plots 
was clipped at ground level and separated into the following categories: 
Idaho fescue, other grasses, and forbs. Idaho fescue was separated from 
the other grasses because it was the dominant plant on much of the grass­
land. area where a majority of the exclosures was located. The plant 
material was placed in paper bags and returned to the laboratory where 
it was air dried for at least two weeks and then weighed to the nearest
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Figure 8. View of wire-type exclosure constructed on the area south of 
Gird Creek
Figure 9« View of pole-type exclosure constructed on the area north of 
Gird Creek
g g l m  !!» !
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Ool gram on a Mettler direct-reading balance.
A preliminary analysis of the weights of the plant material for the 
plots clipped during the fall of 1965 and the spring of 1966 showed a 
great deal of variation among the five samples taken in the same area 
with the same treatment. Therefore, the number of plots clipped during 
the fall of 1966 and spring of 19&7 was increased to ten inside and ten 
outside for each exclosure.
RESULTS
The forage utilization by the cattle and elk, and the forage competi­
tion between the two species will be analyzed and discussed in relation 
to the vegetation types. The utilization data from the area south of 
Gird Creek will be analyzed separately from that on the area north of Gird 
Creek because the southern portion was grazed by cattle during the summer 
while the northern portion was grazed during the fall (see page 37 for 
details).
Vegetation
The vegetation of the study area was classified into five types.
These types are: bunchgrass, downy chess, sagebrush, ponderosa pine -
bluebunch wheatgrass, and Douglas fir - pinegrass. An explanation of the 
classification of the vegetation into these types is given on pages 18 
and 19° The size of each vegetation type in acres and the percentage 
of the study area which it covers are shown in Table II.
Table II. Area of vegetation types and percentage of the study area 
covered by each
Vegetation type Acres Percent
Bunchgrass 920 1U.9
Downy chess 930 15.0
Sagebrush 200 3.2
Ponderosa pine - bluebunch wheatgrass 1, ¥+0 23.2
Douglas fir - pinegrass 2, 710 ^3.7
Totals 6,200 100.0
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The botanical composition of the vegetation types was measured in 
terms of canopy cover# The canopy cover of each plant species was 
estimated on a number of one-quare-foot plots within each vegetation 
type# Trees were not included in the measurements of canopy cover•
The percent, canopy cover, relative composition in terms of 
canopy cover, and the coverage frequency of each plant species for 
each vegetation type are shown in Table III#
The total canopy cover of the bunchgrass type was 1^011 percent'#. 
Grasses, forbs, and shrubs made up 57#8, 32d, and 10,1 percent of. 
the canopy cover respectively# The dominant grasses were bluebunch 
wheatgrass and Idaho fescue# The most important forbs were golden 
aster (Chrysopsis villosa)„ curlcup gumweed (Grindelia squarrosa), 
goldenrod (Solldago missouriensis), and spurred lupine (Lupinus 
caudate)# The major shrubs on the bunchgrass type were fringed 
sagewort (Artemisia frigida) and rubber rabbitbrush (Chrysothamnus 
nauseosus)#
The downy chess type was quite similar to the bunchgrass type in 
total canopy cover and the proportion of grasses, forbs, and shrubs#
The 12,6k percent total canopy cover on the downy chess type was made 
up of 63#7* 30 #6, and 5° 5 percent, grasses, forbs, and shrubs respec­
tively# However, the species composition of the two types was markedly 
different# The major grasses on the downy chess type were downy chess 
and Kentucky bluegrass# The dominant forbs were fernleaf fleabane 
(Erlgeron compositus), golden aster, and yarrow (Achillea millefolium). 
The major shrubs were fringed sagewort and rubber rabbitbrush#
Table III. Percent canopy cover, composition, and frequency of each plant species in each of the vegetation types.
Plant Species Bunchgrass , 1220 plotsi/
Downy chess 
580 plots
Sagebrush 
200 plots
Ponderosa pine- 
bluebunch wheatgrass 
500 plots
Douglas fir- 
pinegrass 
200 plots
Plant Species # 2/ $ 3  J 1° kjCc Comp Freq * 1o £ Cc Comp Freq 1° t  $Cc Comp Freq * % * Cc Comp Freq Cc Comp Freq
Grasses and Grass-Like Plants
Aropyron smithii 0.06 0.4 0.3 0 .02 0 .2 1.4 0.11 0 .4 6.5 0.04 0 .3 0.5Agropyron spicatum 1.69 12.0 13.6 0.44 3.^ 9.8 0 .54 2.0 20.0 1.38 32.6 28.0Aristida longiseta 0.01 0 .0 0.0 0.28 2.2 1.7
Bromus inermis 0.07 0 .5 2.0
Bromus marginatus 0.00 0 .0 0 .2
Bromus tectorum 0.86 6.1 14.1 4.24 33.4 70.0 0.35 1.3 13.0 0.19 4.5 15. ̂
Calamagrostis rubescens 0.00 0 .1 0 .2 4.60 37.7 70.5
Carex filifolia 1.02 7.2 19.4 0.08 0 .6 1.0 0.03 0.2 0.5
Carex spp. 0.02 0.1 0.1 0.01 0 .3 0 .8
Carex geyeri 0 .27 2.2 4.0
Danthonia unispicata 0.04 0.3 0.1 0.03 0.2 1.5
Deschampsia elongata 0.01 0.1 0.5
Festuca idahoensis 2.16 15.3 48.5 0.03 0 .3 1.6 1.18 *.5 34.0 o.35 8 .2 11.2 0.29 2.4 l4.oFestuca scabrella 0.27 1.9 1.2 o.o4 0 .1 2.5 0.10 2.3 3.0 0.22 1.8 5.5Koeleria cristata 0.55 3.9 42.0 0 .26 2.0 14.8 0.26 1.0 20.0 0 .32 7.5 17.2 0.20 1.6 11.5
Luzula parviflora 0.01 0.1 0.5
Phleum pratense 0.01 0.1 0.5
Poa pratensis 0.73 5.2 1.0 1.64 12.9 15.0 0.56 2.1 1^.5 0.11 0 .2 1.0 2.16 17.7 30.5
Poa secunda 0.15 1.1 1.3 0 .17 1 .4 17.2 0 .22 0 .8 20.0 0.03 0 .6 2.8 0.01 0.1 0.5
Stipa comata 0.46 3.3 1.4 0.88 6.9 25.O 0.03 0 .1 2.0 0.08 2.0 2.8
Stipa richardsoni 0.24 2.0 7.0
Stipa williamsii 0.15 1.0 0.3 0 .05 c.4 1.7
Total Grasses 8.17 57.8 — 8.09 63.7 — 3.29 12.5 — 2.57 58.3 — 8.19 67.2 —
1/ Number of 1 square foot sample plots taken on each vegetation type.
2j Average per cent canopy cover on 1 square foot plots.
3/ Relative composition in terms of canopy cover. Calculated by dividing the canopy cover for each plant species by the total canopy 
cover for the vegetation type.
4/ Coverage frequency. Calculated by dividing the number of sample plots in which a species occurred by the total number of plots 
taken on the vegetation type.
Table III. (continued)
Bunchgrass Downy chess Sagebrush Ponderosa pine- 
bluebunch wheatgrass
Douglas fir- 
pinegrass
Plant Species *Cc *Comp *Freq *Cc *Comp iFreq *Cc * *Comp Freq *Cc *Comp *Freq *Cc *Comp *Freq
Forbs
Achillea millefolium 0.38 2.7 34.4 0.50 3 .9 19.1 0.06 0.2 0.2 0.10 2.3 7.8 0.20 1.6 16.5Anemone patens 0.20 1.6 8.0
Antennaria parvifolia 0.43 3.0 12.2 0.02 0.2 1.0 0.15 0.6 5.0 0.11 2.6 i+.O
Apocynum androsaemifolium 0.02 0.1+ 0.4
Arenaria congestis 0.31 2.2 27.3 0.10 0.8 8.3 0.06 0.2 4.5 0.02 0.2 2.0Artemisia dracunculus 0.02 0.2 0.0 0.00 0.0 0.2 0.00 0 .1 0.4
Aster canescens 0 .0 6 0 .4 0 .1+ 0.09 0 .7 1+.8 0.01 0.2 0 .6
Aster spp. 0.03 0.2 0.2 0.01 0.0 0.1
Astragalus inflexus 0.01 0.2 0.4
Balsamorrhiza sagittata 0.18 1.3 0.0 0.31 7.3 2.8
Castilleja spp. 0.00 0.0 0.0
Centaurea magulosa 0.03 0 .3 0 .2
Cerastium arvense 0.03 0.2 0 .3 0.01+ 0 .3 0.5 0.01+ 0.9 2.6 0.09 0.7 6.5Chrysopsis villosa 0.65 ^•5 1.1+ 0.50 l+.o 11+.8 0.12 0.5 2.0 0.21 5.0 4.2
Cirsium arvense 0.00 0.0 0.0 0.03 0.2 0.9 0.03 0.2 1.5Cirsium undulatum 0.03 0.7 1 .0
Collinsia parviflora 0.01 0.1 0.5
Delphinium bicolor 0.01 0.1 0.5Erigeron compositus 0.11 0 .8 0 .8 0.06 0.5 2.6 0.03 0.6 1.0
Erigeron divergens 0.18 1.3 1.1 1.38 10.9 32.8 0 .06 1.1+ 3.0
Erigonum umbellatum 0.08 0 .6 0 .1 0.01 0 .1 0 .2 0.02 0 .6 1.2
Erodium cicutarium
Fragaria virginiana 0.01 0 .1 0 .0 0.02 0.1+ 1 .0 0.63 5.2 21.5
Galium bore ale 0.01 0 .1 0 .1
Geranium viscosissimum 0.03 0 .2 0 .1
Geum triflorum 0.11 0 .8 0 .1+ 0.11 0 .9 1.1+ 0.01 0 .2 0 .4 0.08 0.7 4.5Grindelia squarrosa 0.59 4.2 1.5 0.39 3.1 9.5 0.30 1.2 9.5Heuchera cyclindrica 0.02 0 .1 0 .1 0.02 0 .1 0.1 0.09 0.7 2.0
Hieracium albertium 0.02 0 .1 0 .1
Lithospermum ruderale 0.11 0 .8 0 .3 0.00 0.0 0 .2 0.04 0.9 0.2Lupinus caudatus 0.45 3.2 0 .6 0.20 1 .6 2.2 0 .1+6 1.8 3.5 0.01 0 .2 0.2 0.03 0.2 1.0
Table III. (continued)
Bunchgrass Downy chess Sagebrush Ponderosa pine- 
bluebunch wheatgrass
Douglas fir- 
pinegrass
Plant Species * % % Cc Comp Freq
% <f> t
Cc Comp Freq t  *  *Cc Comp Freq t  *  *Cc Comp Freq
* * *
Cc Comp Freq
Forbs (continued)
Opuntia polycantha 0.00 0.0 0.0 0.01 0 .1 0 .3
Orthocarpus tenuifolius 0.04 0 .3 o.4 0.00 0.0 0.1
Penstemon albertinus 0.00 0.0 0.0 0 .06 1 .3 2.4 0 .06 0 .5 2 .5
Phacelia heterophylla 0.01 0 .1 0.0 0.10 0 .8 1.4 0 .05 1.2 1.8
PIantago purshi 0.01 0.1 0 .3 0.00 0.0 1.6 0.00 0.0 0.2
Potentilla glandulosa 0.00 0.0 0.0 0.04 0 .3 1.0
Potentilla gracilis 0.00 0.0 0.0
Sedum stenopetalum 0.00 0.0 0.0 0.00 0.0 0.2
Solidago missouriensis 0.50 3.6 1.0 0 .13 1.0 3.3 0.20 0 .8 5.0 0 .09 2.1 4.0 0.84 6 .9 31.0Sonchus oleraceus 0.00 0.0 0.0
Taraxicum officinale 0.07 0 .5 0.4 0.04 0.3 1 .7 0.00 0.0 0.2 0.26 2.1 9 .0
Tragopagan dubius 0.07 0 .5 0 .8 0.07 0 .6 7.2 o.o4 0 .1 4.0 0.00 0.0 0.2
Verbascum thapsus 0.02 0.1 0 .5 0.03 0 .1 0 .1 0.01 0.1 0.2 0.03 0.2 1.0
Viola nuttallii 0.00 0.0 0.0
Viola septentrionalis 0 .17 0.2 1.0
Total Forbs 4.51 32.1 --- 3.85 30.6 — 1.^5 5.6 — - 1.25 28.8 — 2.79 22.9 —
Shrubs
Arctostaphylos uva-ursi 0.01 0.1 0 .5Artemisia frigida 0.55 3.9 1 .5 CO-d-0 3 .8 8.3 0.07 0 .3 2.5 0 .14 3.3 4.0Artemisia tridentata 0.10 0.6 0.0 19. TO 75.6 58.5Berberis repens 0.00 0 .0 0.0 0.09 2.2 3.4 0.10 0 .8 2.0
Chrysothamnus nauseosus 0.50 3.5 1.8 0.19 1.5 0 .9 1.50 5.7 ^.5Chrysothamnus viscidiflorus 0.15 1.1 0.1
Physocarpus malvaceus 0.28 6.6 0.4
Purshia tridentata o.4l 3 .̂ 1.0
Rosa woodsii 0.11 0.8 0.2 O.C 3 0.2 0.3 o.o4 0.2 0.1 0.01 0.3 0 .6
Symphoricarpos albus 0.02 0.0 0.0 0.02 0 .4 1.2 0.63 5.2 12.0
Total Shrubs 1.^3 10.1 --- 0.70 5.5 — 21.31 81.8 — 0.54 12.8 — 1.21 9.9 ---
TOTAL 14.11 100.0 — 12.64 99.8 — 26.05 J & L — 4.36 — r -g & L 100.0 —
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The total canopy cover of the sagebrush type was 26.05 percents.
This was about twice the cover of either of the grassland types• However, 
75.6 per cent of the cover on the sagebrush area was made up of big sage­
brush,, The total cover of grasses and forbs on the sagebrush type was 
considerably less than on the grassland types. The dominant grasses on 
the sagebrush type were Idaho fescue, bluebunch wheatgrass, and Kentucky 
bluegrass. The major forbs were spurred lupine and goldenrod. Big sage­
brush was by far the most important shrub species with rubber rabbitbrush 
being of secondary importance.
The total canopy cover of 4.36 per ce:.;.t for the understory of the 
ponderosa pine-bluebunch wheatgrass type was considerably less than that 
of the other types. The major grasses on this type were bluebunch wheat­
grass, Idaho fescue, and prairie junegrass. The most important forbs 
were arrowleaf balsamroot (Balsamorhiza sagittata) and golden aster. The 
major shrub species was ninebark (Physocarpus malvaceus).
The Douglas fir-pinegrass type had a total canopy cover for the 
understory of 12.19 perccesnt which was made up of 67.2 perc ent grasses, 
22.9 p6r cent forbs, and 9°9 per cent shrubs. The dominant grasses were 
pinegrass and Kentucky bluegrass. The most important forbs were straw­
berry (.Fragaria virginiana) and goldenrod. The major shrub species was 
snowberry.
The herbage production on the bunchgrass, downychess, sagebrush, and 
Douglas fir-pinegrass types was measured by the use of clip plots within 
the exclosures. No data are available for the herbage production on the 
ponderosa pine-bluebunch wheatgrass type due to the lack of exclosures in 
this type. Exclosures were not placed in the ponderosa pine-bluebunch
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wheatgrass type because of the limited time and money available for this 
studyo A majority of the understory of the ponderosa pine“bluebunch 
wheatgrass type was made up of bunchgrasses0 Therefore, it was felt that 
the forage utilization on this type could be adequately measured by the 
pellet group counts and individual plants method and that the exclosures 
could be used to better advantage on the other vegetation types „
A summary of the herbage production is shown in Table IV0 A con- 
fidence interval for.each mean was calculated using the standard error 
of the mean and !t" values following' the procedure of Steele and Torrie 
(i960).
The herbage production data were collected during the late fall and 
early spring and the weights were somewhat lower than if they had been 
collected at the peak of the growing season in midsummer „ There was a 
considerable amount of deterioration of the vegetation during the fall 
and winter periods. The forbs in particular were lower than if the data 
had been collected during midsummer,,
The total herbage production was similar on each of the vegetation 
types with the exception of the downy chess type. The total production 
on the downy chess type was considerably greater than the others during 
1965 and considerably less than the others during 19660
The forb production was similar on each of the vegetation types with 
the exception of the downy chess type during 1965, which was greater than 
the resto The greatest production of grasses other than Idaho fescue 
occurred on the Douglas fir-pinegrass type0 The majority of the grass 
on this type was pinegrass0 Idaho fescue made up a major portion of the 
production on the bunchgrass and sagebrush types0
Table XV0 Summary of herbage production data
Idaho Other
fescue grasses
Ibs/aere 95$ CL lbs/acre 95$ CL
1965
Bunchgrass 194 + 28 365 + 79
Downy chess 60 + 31 483 +22!
Sagebrush 211 +189 264 +I89
Douglas fir=pinegrass 45 + 34 726 +157
1966
Bunchgrass 282 + 38 416 + 74
Downy chess 63 +163 148 + 63
Sagebrush 188 + 94 554 +239
Douglas fir-pinegrass 45 + 21 807 +10 5
Forbs Total
lbs/acre 95$ CL lbs/acre 95$ CL
236 + 60
776 + 55
107 +144
78 + 30
183 + 45
155 + 69
159 + 65
117, + 40
795 +106 
1319 +264
582 +207
849 +162
1COONI
881 + 93 
366 +116
901 +259
969 +125
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Number of Grazing Animals and Grazing Seasons
The study area was grazed by cattle, elk, mule deer, and horses at 
various seasons of the year* Several methods were used to obtain 
estimates of the numbers of each kind of animal and the seasons of use„ 
The area was grazed by about 425 head of Hereford cows with calves 
during both years of the study0 The cattle were allowed to graze from 
about June 1 to about August 15 on the area south and east of the cross 
fence which divides the study area (see Figure 1, page 8)„ The cattle 
were then moved to the area north and west of the cross fence for the 
period from August 15 to about November 15»
Aerial counts conducted by the Montana State Fish and Game Depart­
ment during April of 1965 and 1966 showed slightly over 300 head of elk 
on the study area (personal communication with Courtney Taylor, Montana 
State Fish & Game Dept„, Hamilton, Montana), During both years of the 
study, elk appeared on the area in the latter part of December and used 
the area continuously until the latter part of May, Most of the elk 
disappeared from the study area during the period from May 20 to June 1, 
However, a small immber of cows with young calves were observed as late 
as June 15,
No aerial counts of mule deer are available for the study area. 
However, an estimate of the amount of deer use was obtained from fecal 
pellet group counts. Using a defecation rate of fifteen pellet groups 
per day, an estimate of about 600 deer months of use was obtained.
Ground observation during the study period indicated that the area was 
used by mule deer primarily as a winter .and spring range although small 
numbers of deer were occasionally observed on the areas at other seasons.
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This would indicate that the area was used by about 100 mule deer for the 
five to six month period from December to June0 Although no organized 
ground counts of elk and mule deer were made, the number of animals 
observed during the field work corresponded fairly well with the estimates 
obtained from other sources0
The northern portion of the study area was grazed by five or six 
horses during the period from June to October,, The utilization by horses 
was considered to be quite minor in comparison to the use by the other 
herbivores„
Animal Distribution and Food Habit®
In order to evaluate the forage competition between cattle and elk, 
it was necessary to determine the areas grazed by each kind of animal as 
well as the amounts and kinds of forage utilized by each0 Three separate 
methods were used to obtain estimates of the distribution and amounts of 
utilization by each kind of animal„ These included pellet group counts, 
comparison of the weight of plant material on grazed and protected areas, 
and the comparison of the weight of grazed and ungrazed plants of selected 
specieso The results of each method will be reported separately and 
comparisons drawn where applicable„
Pellet group counts0 Pellet group counts were used to measure the 
distribution of the utilization by cattle, elk, and mule deer„ The data 
collected during the spring of 1966 represent the utilization by cattle 
during the summer and fall of 1965 eIk deer use during the
winter of I965‘=19660 The data collected during the spring of 1967 repre­
sent a similar seasonal pattern of use for the period from June, 1966 to 
May, 1967o
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A summary of the pellet group data is given in Figures 10 and 11 
for the 1965-1966 and 1966-1967 periods respectively., The means for 
each of the areas were compared by a "t" test (Steele and Torrie i960) 
and the results are shown in Tables V and VI (pages 42 and 43) for 
cattle and elk respectively.
The density of the cattle pellet groups indicated that the cattle 
used the bunchgrasŝ  downy chess, and sagebrush vegetation types more 
than either of the forested types. The downy chess type on the 
southern portion of the study area received significantly less cattle 
use than the other grassland and sagebrush areas during both years of 
the study. The ponderosa pine-blue'bunch wheatgrass type received the 
least use by cattle0
The pellet groups indicated that the elk made the greatest use of 
the downy chess, bunchgrass, and Douglas fir-pinegrass vegetation types 
on the southern portion of the area. The intensity of elk use was 
generally greater on the southern portion of the study area than on the 
northern portion. The downy chess and sagebrush types on the north side 
of the study area received the least amount of elk utilisation.
The greatest density of mule deer pellets occurred on the downy 
chess type on the southern portion of the study area and on the 
forested types. The pellet groups indicated that the deer generally 
made greater use of the ponderosa pine-bluebunch wheatgrass type than 
of the Douglas fir-pinegrass type. The bunchgrass and sagebrush types 
were used only slightly by the mule deer.
The two years of pellet group data indicated utilization patterns 
which were generally similar. However, there was a significant
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Figure 11. Average number of pellet groups per 1,000-square-foot plot for 1966-1967.
Table Comparison of cattle pellet group means for each vegetation type by >8t,# test,
«-i njjjui I,r,"j   I,;
1965
Vegetation type 1/
Downy chess (Northside)
Bunchgrass (Northside)
Bunchgrass (Southside)
Sagebrush (Northside)*3/
Douglas fir̂ pinegrass (Northside)*
Dony chess (Southside)
Douglas fir~pinegrass (Southside)
Ponderosa pine-bluebunch wheatgrass 
(Southside)
6o08
5*60
4.71 
koii 
3o82
2.72 
lo73 
1.17
Ponderosa pine “bluebunch wheatgrass* 1,02 
(Northside)
s /
1966
Vegetation type X
Sagebrush (Northside)* 7,23
Downy chess (Northside) 6,7^
Bunchgrass (Northside) 6,22
Bunchgrass (Southside) 5,26
Downy chess (Southside) 2, it
Douglas fir~pinegrass (Southside) 1,86
Douglas fir-pinegrass (Northside)* 1,50
Ponderosa pine“bluebunch wheatgrass 0,85
(Southside)
Ponderosa pine-bluebunch wheatgrass* 0,17
(Northside)
l/ Average number of pellet groups per 1000 square feet,
2/ Means connected with line are not significantly different at the ,05 level,
3/ There is a significant difference at the ,05 level between the 1965 mean and the 1966 mean for 
those vegetation types marked with a *,
Table Vic Comparison of elk pellet group means for each vegetation type by ,!t" test
1965-66
Vegetation type
Downy chess (Southside)
Douglas fir-pinegrass (Southside)
Bunchgrass (Southside)*3/
Ponderosa pine-bluebunch wheatgrass 
(Southside)*
Ponderosa pine-bluebunch, wheatgrass 
(Northside)
Douglas fir-pinegrass (Northside) 
Bunchgrass (Northside)
Downy chess (Northside)
Sagebrush (Northside)*
i /
60 95 
1.09 
3o69
2.69
2.16
I06I
loll
0o63
0ol9
S/
1966-6T
Vegetation type
Bunchgrass (Southside)* 6 015
Downy chess (Southside) 6.36
Douglas fir-pinegrass (Southside) 5a80
Douglas fir-pinegrass (Northside) 2a50
Bunchgrass (Northside) 1=27
Ponderosa pine-bluebunch wheatgrass* 1.12
(Southside)
Ponderosa pine-bluebunch wheatgrass 0.16
(Northside)
Downy chess (Northside) O.38
Sagebrush (Northside)* 0.15
1/ Average number of pellet groups per 1000 square feet.
2/ Means connected with line are not significantly different at the .05 level.
2/ There is a significant difference at the o05 level between the 1965-66 mean and the 1966-67 mean 
for those vegetation types marked with a *„
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difference between the two years of data on several of the areas. The 
cattle utilization on the sagebrush type was significantly greater dur­
ing 1966 than during 1965* The cattle utilization on the Douglas fir- 
pinegrass and ponderosa pine-bluebunch wheatgrass types on the north 
side of the study area was significantly less during 1966 than during 
1965. The elk use of the bunchgrass type on the south side of the area 
was significantly greater during 1966-1967 than during 1965-1966. The 
use of the sagebrush and ponderosa pine-bluebunch wheatgrass types on 
the south side by elk was significantly less during 1966-1967 than 
during 1965-1966.
The pellet group data were also used as an indirect measure of 
utilization by converting it into animal-unit-month equivalents. The 
pellet group data were converted to animal months using a defecation 
rate of twelve pellet groups per day for both cattle and elk (see pages 
21 and 22). Stoddard and Smith (1955) give a value of 0,53 as the 
forage consumption equivalent between elk and cattle based on body 
weight. This value was reduced by 20 percent because the elk were 
on a maintenance diet during the winter period, while the animal-unit - 
month for the cattle was based on a cow and calf unit on a production 
basis for the summer period. Thus, an elk month was multiplied by 0,42 
in order to make it equal to a cattle animal-unit-month in terms of 
forage consumption. The average number of animal-unit-month equivalents 
per acre for each vegetation type is shown in Figure 12,
The greatest overlap in cattle and elk utilization patterns 
occurred on the bunchgrass type on the south side of the study area.
This area was used heavily by both cattle and elk. There was also a
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considerable amount of overlap in the use by cattle and elk on the downy 
chess and Douglas fir-pinegrass types on the south side of the area0 
There was only a small amount of overlap on the bunchgrass, downy chess, 
and sagebrush types on the northern portion of the study area because 
the elk made only light use of these areas. There was practically no 
overlap in cattle and elk use on the ponderosa pine-bluebunch wheat­
grass type because this type was used very little by either cattle or 
elk.
Exclosure-clip plot method. Utilization by cattle and elk was 
measured by comparing the air-dried weight of the plant material from 
the areas protected from grazing with the weight of the plant material 
from, the adjacent grazed areas. Sample plots were clipped in the late 
fall to measure the utilization by cattle during the summer and fall. 
Additional plots were clipped the following spring to determine the 
use by big game during the winter.
It was not possible to separate the utilization by elk from that by 
mule deer. However, there were approximately two and one-half times as 
many elk on the area as deer. Also, the forage consumption of a deer is 
about one-third that of an elk, due to the smaller size of the deer. 
Therefore, about 90 percent of the big game utilization can be attrib­
uted to elk.
Table VII shows the amount of utilization in pounds per acre as 
measured by the exclosure-clip plot method. The clip plot data are 
summarized by individual exclosure in Appendices II, III, IV, and V on 
pages 73, 7I, 75, and 76. Table VIII, page 48, presents the utiliza­
tion for the exclosure-clip plot method as a percentage of the herbage 
production for each area measured.
Table VII0 Forage utilization in pounds per acre as measured by the exclosure-clip plot method
CATTLE ELK
Idaho other forbs total Idaho other forbs total
fescue grasses fescue grasses
1965-1966
Northside
Bunchgrass 104 233 ■!/-29 308 68 “99 76 45
Downy chess 130 156 50 336 -112 -74 -62 -246
Sagebrush 212 122 14 348 -234 28 94 -112
D» fir-pinegrass -32 204 10 182 -28 -82 -8 -118
Southside
Bunchgrass 101 114 139 354 -71 50 -137 -158Do fir-pinegrass 46 4l6 4 466 <=4 -124 64 -64
1966-1967
Northside
Bunchgrass 232 423 12 666 “59 “55 -11 -125Downy chess 52 63 108 223 “17 -5 -122 -144Sagebrush 322 321 2 645 “351 270 114 33D0 fir-pinegrass T 201 11 219 -15 -126 -27 -168
Southside
Bunchgrass 225 190 80 495 33 38 4 75Do fir-pinegrass 90 671 17 778 -65 51 13 -1
1/ The negative values occur when the weight of the plant material on the grazed area exceeds the weight 
of plant material on the ungrazed area or when the fall data indicate more utilization by cattle 
alone than the spring data indicate for cattle and elk combined.
Table VIII0 Forage utilization measured by the exclosure-clip plot method expressed as a percentage of 
the herbage production
S 389S S € 5 S S 5S9
CATTLE ELK
Idaho
fescue
other
grasses
forbs total Idaho
fescue
other
grasses
forbs total
1965-1966
Northside
Bunchgrass 58* hkio ifneg 31* 29* neg 56# 10#Downy chess 93* 22$ 27* 33* neg neg neg negSagebrush 6256 50* 58* 56* neg 10# 68# neg
Do fir-pinegrass neg 18* 19* 16* 56# neg 8# neg
Southside
Bunchgrass hk$> 36* 52* 44* neg 26# neg neg
Do fir-pinegrass 35# 46* neg 4o* neg neg ^7# neg
1966-1967
Northside
Bunchgrass 85* 78* 9* 70* neg neg neg negDowny chess 68* 32* 39* 37* neg neg neg negSagebrush 98* 78* 2* 77* neg 39# 52# 9#D0 fir-pinegrass 78* 20* 16* 20* neg neg neg neg
Southside
Bunchgrass 72* 57* 35* 56* 10# 11# 2# 7#Do fir-pinegrass 75* 75* 8* 64* neg 6# 7# neg
1/ Neg * negative value; the negative values occur when the weight of the plant material on the grazed 
area exceeds the weight of plant material on the ungrazed area or when the fall data indicate more 
utilization by cattle alone than the spring data indicate for cattle and elk combined»
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The negative utilization values shown in Tables VII and VIII arose 
when the average weight of the plant material clipped from a grazed area 
was greater than that from an adjacent ungrazed area or when the fall 
clippings indicated greater utilization by cattle alone than the spring 
clippings indicated for the combined usee by cattle and @lk0 The nega® 
tive values are obviously not real values and are caused by sampling 
error or some other complicating factoro
The clip plot data indicated that the cattle made heavy use of the 
bunchgrass, downy chess, and sagebrush types on the north side of the 
study areaP and the bunchgrass and Douglas fir®pinegrass types on the 
south side of the areaQ The cattle made less use of the Douglas fir- 
pinegrass type on the north side than they did on the south side0 No 
data are available for the ponderosa pine-bluebunch wheatgrass type due 
to the lack of exclosures in this type (see page 3% for explanation)0
The cattle utilized grasses heavily during both the summer and fall
periodso Idaho fescue was utilized more intensively by cattle than the
other species of grasses, which were considered collectively,. The 
cattle used considerably more forbs on the southern portion of the area 
which was grazed during the summer, than on the northern portion of the 
area which was grazed during the fallo The patterns of cattle utiliza® 
tion shown by the two years of clip plot data were quite similar„
The elk utilization data derived from the clip plots were too 
variable to be of value in making comparisons between utilization of 
the various vegetation types and classes of forage0 The results of elk
utilization were obscured by the large sampling error,
"50~
Individual plant methodo The utilization of certain forage species 
was measured by determining the percentage of the plants which had been 
grazed and then multiplying by the average difference in the weight of 
grazed and ungrazed plants. Measurements were taken during the fall 
and again during the spring. The data collected during the fall repre­
sented cattle utilization and the difference between the spring and fall 
values represented elk utilization.
Due to a limited amount of time during the 1965=1.966 field season̂  
individual plant data were obtained for bluebunch wheatgrass.on the 
ponderosa pine-bluebunch wheatgrass type only.
The data for the fall of 1965 showed that cattle grazed 2+8.1 per­
cent of the bluebunch wheatgrass plants on the ponderosa pine-bluebunch 
wheatgrass type. The average difference in the weight of the grazed 
and ungrazed plants was 53<*0 percent* This indicates that the cattle 
utilized 25.5 percent of the bluebunch wheatgrass. The data for the 
spring of 1966 showed that cattle and elk together had grazed 57,6 per­
cent of the bluebunch wheatgrass with a difference in weight between 
grazed and ungrazed plants of 51*8 percent. This indicated that the 
combined use of cattle and elk was 29.8 percent or that the elk 
utilization was 4.3 percent.
The results of the individual plant method of measuring utiliza­
tion for 1966-1967 are summarized in Table IX.
The cattle heavily utilized both Idaho fescue and bluebunch wheat­
grass on the bunchgrass and sagebrush types. The use of bluebunch 
wheatgrass on the ponderosa pine-bluebunch wheatgrass type was much 
lighter than on the other two types. The cattle made greater use of
Table XX, Summary of the 1966=1967 utilization measured by the individual plant method.
Fall 1966 Spring 1967
<f> diffo in # diff, in
vto of . Cattle vt. of Cattle and Elk
'jo of plants grazed and utilization 'jo of plants grazed and elk utilization
grazed ungrazed 'jo grazed ungrazed utilization 'jo
plants plants 'jo
Northside
Bunchgrass
Agspi/ 70 0 7 61 oh 43 .4 89 ,2 52.4 46,6 3 = 2
Feid 83.3 73 0 7 6l ok 94 .6 70,8 67oO 5=6
Chvi (1 ) 45= 6 3 3 d 15-1 56,1 1*6.8 25 * 3 10 ,2
Sagebrush
Agsp 67 oh 68,5 46,5 91 o0 47=2 42,9 =3.6
Feid 67,0 710 2 47 .7 89 ,6 65 ,7 58.9 11 ,2Chna 60 2 cs ok> 0 , 1*2/ 18 ,6 eSS ca 3.3* 3 = 2*Artr 2 ,7 ess ob 0 , 0* 2 ,3 as ess 0 ,4 * 0 ,4 *
P0 pine- 
wheatgrass
Agsp 37 ° 1 h k . - J 16 ,6 50o6 48,9 24 ,7 8 ,1
Southside
Bunchgrass
Agsp 82 ,8 76.3 63 o 2 94 .4 78,5 74,1 10 ,9Feid 89°3 63.7 56 o9 9ho3 86 ,4 81,5 24 ,6Chvi (1) 360 5 57. ^ 20,9 98o 5 62,9 61 ,9 4l,0Chna 7o5 ess aa 0 , 5* 11,0 -  » 2 , 8* 2 , 3*
Chvi (2) 12 ,5 -  - 0 , 6* 61 ,2 ess as 41,8* 41,2*
1/ Key to the plant abbreviations is given in Appendix I on Pages 69 to 72 
2/ Values marked with * are percentage of leaders grazed rather than percentage of weight.
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the bluebuneh~wheatgrass on the south side of the areâ  which was grazed 
during the summer,? than they did on the north side which was grazed 
during the fall0 The eattle made greater use of Idaho fescue on the north 
side than on the south side0 'Hie cattle made moderate use of golden aster 
on both the north and south sides of the area. Big sagebrush,? rubber 
rabbitbrush, and green rabbitbrush (Chrysothamnus viscidiflorus) were of 
no importance as forage for cattle.
The individual plant method indicated the elk utilized Idaho fescue 
more intensively than they did the bluebunch wheatgrass. The elk made 
considerable use of golden aster on the bunchgrass type on both the north 
and south sides of the study area. The elk made very little use of the 
big sagebrush and the rubber rabbitbrush0 However9 there was a con­
siderable use of green rabbitbrush by elk.
Forage Competition
All three methods of measuring utilization indicated that the 
greatest overlap in areas of use by cattle and elk occurred on the bunch­
grass type on the south side of the study area. The utilization data 
indicated that Idaho: fescue received the greatest degree of common use 
by cattle and elk. Thus, it is apparent that Idaho fescue is the "key 
species" and the bunchgrass type on the south side is the "key area" for 
evaluating forage competition between cattle and elk.
The utilization data indicated that there was a high potential for 
forage competition and under the stocking rates present during the study 
there was also a high degree of actual forage competition between the 
cattle and elk. The individual plant method of measuring utilization 
indicated that the cattle and elk used 57 and 25 percent respectively
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of the Idaho fescue on the bunchgrass type on the south side0 The com° 
bined use by cattle and elk is far in excess of proper use„ Proper use 
is that portion of the plant material that can be removed without a 
reduction in the vigor of the forage plants„ Proper use for Idaho fescue 
under the conditions present on the study area is probably in the 
neighborhood of 50 percent0
The potential forage competition between the cattle and elk can 
best be expressed as the number of one kind of animal that must be 
removed to provide forage for a given number of the other kind0 The 
data from the individual plant method were used to calculate a replace° 
ment rate between the cattle and elk0 The percent utilization by cattle 
and elk for the ’"key species" on the "key area" was divided by the total 
number of animal months of grazing for each kind of animal, The percent :• 
utilization per animal month values were compared directly to determine a 
replacement rate0 The replacement rate obtained was one animal «unit« 
month of cattle grazing equals 3-1 months of elk grazing0 This replace- 
ment rate can be used to determine the possible combination of cattle and 
elk stocking rates for the study areaQ
DISCUSSION
Three separate techniques were used to measure the distribution 
and amount of utilization by cattle and elk, The results of any one of 
these techniques were not adequate to evaluate the forage competition 
when used alone„ However, by using all three methods in conjmnction, it 
is possible to establish the competitive relationship between the cattle 
and elko The pellet group method was probably the best over-all measure 
of the total amount and distribution of the utilization„ There was some 
bias in this method in that both the cattle and elk tended to use the 
forested types as loafing and bedding areas 0 Ground observation indi** 
cated that the Douglas fir-pinegrass type was used quite heavily as a 
loafing and bedding area by elk, and that the pellet group method 
probably indicated a disproportionate amount of use on this area.
The exlosure-clip plot method yielded data on the herbage produc­
tion of each vegetation type and data on the amount of utilization by 
cattleo However, this method was of little or no value in measuring 
elk utilizationo The elk utilization data contained large sampling 
errors because of the necessity of measuring elk use by taking the 
difference between the spring clip plots and the fall clip plots. The 
elk utilization values were fairly small on most vegetation types and 
were easily obscured by the large sampling errors. In addition the 0 ,9 6  
square-foot plot was probably not the most efficient size of plot for 
sampling this type of vegetation, A larger plot probably would have 
been more efficient.
-5̂ -
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The individual plant method was the best measure of the food habits 
of the cattle and elk* In addition̂ , the results of this method were 
used to compare the relative amount of use by cattle and elk on selected 
plant species*
The results of the three methods are not directly comparable 
because they did not all measure the same parameters and each method 
was not applicable to all vegetation types* However̂  the results of the 
pellet group counts can be compared to the total utilization results of 
the exclosure-clip plot method by converting the pellet group data to 
pounds of utilization per acre* The pellet group data was converted to 
pounds of utilization per acre by multiplying the animal-unit-month 
equivalents (see page k̂ ) by a forage consumption requirement* A forage 
requirement of 750 pounds per animal-unit per month was used in the eon~ 
version (Morrison 1959) • Alsô , the utilization of Idaho fescuê  
measured by the clip plotŝ  can be compared with the results of the 
individual plant method*
The results of the pellet group counts are compared to the results 
of the exclosure-clip plot method in Table X* The pellet group data 
yielded utilization values which are consistently larger than those of 
the exclosure “dip plot method*
The utilization of Idaho fescue measured by the clip plot method 
is compared to the results of the individual plant method in Table XI* 
There were considerable differences in the results of the two methods* 
The pellet group data indicated that the cattle preferred areas 
which were level or gently sloping and areas that were not forested*
The cattle showed a strong preference for grasses throughout the grazing
Table Xo Comparison of the results ©f the pellet group and exelosurê elip plot methods of measuring
utilization,
1965-1966 1966-1967
Cattle Elk Cattle Elk
pelleti/ clip pellet clip pellet clip pellet clip
groups plot groups plot groups plot groups plot
Bunchgrass
508§ /North side 308 52 45 562 666 46 -125
South side 428 354 132 -3.58 478 495 234 75
Downy chess
North side 552 336 23 -248 608 223 12 -144
Sagebrush
North side 375 3^8 18 =112 655 645 5 33
Do fir~pinegrass
North side 348 182 60 -158 135 219 91 =168South side 158 466 148 =64 168 778 210 =1
l/ The pellet group data were converted, to pounds of utilization per aere by multiplying the animal 
unit month equivalents per acre from Figure 12, page lj-5, by a forage consumption requirement of 750 
pounds per animal unit per month 0
2j All values are in pounds per acre0
Table X3E0 Comparison of results of the exclosure - clip plot and 
individual plant methods of measuring utilization of 
Idaho fescue
CAffiE
clip individual 
plot plants
t *
Bunchgrass 
North side
South side 
Sagebrush
8408
72ol
98.4
83.3
56.9
vr-7
me
clip individual
plot plants
i $
negative
value
negative
value
5o6
2k06
1106
season. The individual plant data indicated that the cattle preferred 
bluebunch wheatgrass to Idaho fescue during the summer0 However̂  the 
cattle showed a greater preference for Idaho fescue than for bluebunch 
wheatgrass during the fall*
The pellet group data indicated that the bunchgrass and dovnychess 
types on the south side of the area were the areas of heaviest elk use0 
Observations indicated that the elk made greatest use of the bunchgrass 
type during the winter period and used the downy chess type heaviest 
during the green-up period in the early springe
It is difficult to make any generalizations about the factors that 
may have influenced the selection of grazing areas by elk0 The presence 
of escape cover may play an important role in the distribution of elk 
utilization* However̂  the portions of the bunchgrass type that were a 
considerable distance from escape cover were utilized as heavy as the 
portions next to the timber0 The ponderosa pine-bluebunch wheatgrass
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type appeared to have an ideal combination of escape cover and a ready 
supply of forage species which are palatable to elk, However, the elk 
made very little use of this type, The chemical composition of the 
forage plants may have been influenced by the shade from the overstory* 
which may have in turn influenced the palatability of the forage plants0 
Snow depths probably influenced the elk utilization pattern0 The 
utilization pattern would probably be somewhat different during a 
severe winter than during the relatively mild winters experienced during 
the study.
Whatever factors may have influenced the selection of grazing areas 
by the elk, it is clear that elk will use an area that has been grazed 
by cattle rather than shifting their use to less preferred areas«
Figure 13 shows a group of elk grazing an area that has been 
heavily used by cattle during the previous fall0 Figure 1̂  shows an 
area where the elk have fed on grasses through the snow.
The utilization data showed that there was intraspecific competi­
tion among the cattle as well as a high degree of competition between 
the cattle and elk0 The combined use by the cattle and elk should not 
exceed about 5° percent on the ’’key species” on the "key area” in order 
to prevent range damage. Since the cattle use alone was in excess of 
the proper use level, the cattle use should be reduced. Once the 
cattle use has been reduced to where the cattle use alone is not eaus» 
ing range damage, either the cattle or the elk numbers, or some eom~ 
bination of both, should be reduced so that the combined use by the 
two kinds of animals does not exceed proper use. It will be necessary 
to make an adjustment of 0,32 animal °unit-months of cattle grazing for 
each month of elk use on the study area.
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Figure 13* Group of elk grazing the downy chess type on the north side 
of Gird Creek during the early spring of 19660 This area 
had been heavily grazed by cattle the previous fallo
Figure lk0 View of area where elk have fed on grasses through the snow0

~6l»
It should be pointed out that a combination of elk and cattle will 
utilize the study area more efficiently than either kind of animal alone 
because there is not a complete overlap in the food habits and areas of 
use by the cattle and elko The south side of the area should not be 
grazed by cattle during the fall because the cattle make the greatest 
use of Idaho fescue at this time of year and would compete more severely 
with the elk than if the area was grazed during the summer0
SUMMARY AND CONCLUSIONS
A study of the forage competition between cattle and elk was con­
ducted in the Gird Creek drainage east of Hamilton, Montana, during the 
period from June, 1965 to June, I96T0 The 6,200 acre study area, which 
is located in the foothills of the Sapphire Mountains, serves as summer 
and fall range for cattle and as winter and spring range for elk0 The 
objectives of the study were to evaluate the extent of the actual and 
potential forage competition between the cattle and elko
The vegetation of the study area was classified into five general 
vegetation typeso These included̂  bunchgrass, downy :chess, sagebrush, 
ponderosa pine-bluebunch wheatgrass, and Douglas fir«pinegrass.
Three separate methods were used to measure the amount and dis­
tribution of the cattle and elk utilization, These included fecal 
pellet group counts, the comparison of the weight of the plant material 
on grazed and ungrazed areas by the use of exclosures and clip plots, 
and the comparison of the weight of individual grazed and ungrazed 
plants of selected species 0
A cross fence divided the study area into two parts„ The southern 
portion of the area was grazed by cattle from June to August» The 
northern portion was grazed from September to November„ The cattle and 
elk utilization was measured and analyzed in relation to the vegeta­
tion type and the season of grazing by cattle„
The cattle made heavy use of the grassland and sagebrush types„ The 
Douglas fir-pinegrass types received moderate cattle use0 The cattle 
made only light use of the ponderosa pine-bluebunch wheatgrass type0
-62
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The cattle heavily utilized grasses during both the summer and fall. 
More forbs were utilized by the cattle during the summer than during the 
fallo
The elk made the most use of the grassland types and the Douglas 
fir«pinegrass types. The elk utilization on the ponderosa pin@~blue~ 
buneh wheatgrass type was very light. The elk made practically no use 
of the sagebrush type,, The elk used the south side of the study area 
considerably more than they did the north side0
Grasses were heavily utilized by the elk» The elk showed a
preference for Idaho fescue over bluebunch wheatgrass0 Green rabbit= 
brush was used fairly heavily by the elk0 However̂  the elk made very 
little use of rubber rabbitbrush or big sagebrush«
The utilization data showed that the bunchgrass type on the south 
side of the study area was the "key area" and Idaho fescue was the "key
speeies" for the evaluation of the forage competition between the cattle
and elk0 There was a considerable overlap in both the areas and the 
forage plants used by the cattle and elk0 The utilization data indicated 
a high degree of potential forage competition between the cattle and elk 
and under the stocking rates present during the study there was also a 
high degree of actual forage competition„ A replacement rate was calcu­
lated to determine the number of one kind of animal that would have to 
be removed to provide forage for a given number of the other kind of 
animal3, it was found that one animal«unit=month of cattle grazing 
equaled 3»1 months of elk grazing0
This study has shown that elk will make use of preferred areas that 
have already been heavily grazed by cattle rather than shifting their 
use to less preferred areas,,
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Appendix I* List of the plant species found on the study area,
SCIENTIFIC NAME COMMON NAME ABBREVIATION
Grasses and Grasslike Plants
Agropyron repens (L„) Beauvc 
Agropyron smith!i Rydho
Agropyron spicatum (Pursh„) 
Seribn, & Smith, 
______  ̂alba L
Aristida _______  Steudo
Bromus inermis Leyss0 
Bromus marginatus Nees*
Bromus tectorum L,
Calamagrostis rubescens Buckl,
cr.TB t, i n i C=Sac>MCK3MMBKBE>MeaBiCarex filiforia Nutt0 
Carex geyeri Boott0 
Carex spp,
Danthonia unispicata Munro 
Daschamps!a elongata (Hook„) Munro, 
cinereus Scribn„ & Merr,
Festuca idahoensis Elmer, 
Festuea scabrella Torr, 
Hordeum iubatum L,
Koeleria cristata (L0) Pers,
Luaula 
Phleum 
P©a compressa
(Ehrho) Desv,
secunda Presl,
gomata !rin0 & Rupr, 
richardsoni Link, 
williamsi! Seribn,
quaekgrass 
western wheatgrass
bluebunch wheatgrass 
redtop
red.three-awn 
smooth brome 
mountain brome 
downy chess 
pinegrass 
threadleaf sedge 
elk sedge 
sedge
one-spike oatgrass 
slender, hairgrass 
inland giant wild-rye 
Idaho fescue 
rough fescue 
foxtail barley 
junegrass 
wood-rush 
timothy
Canada bluegrass 
Kentucky bluegrass 
Sandberg bluegrass 
needle-and-thread 
Richardson needlegrass 
Williams needlegrass
Agsp
Feid
Forbs
Achillea millefolium L, 
Allium cernuum Rotho
Lo
Antemiarla paryifolia Nutt, 
Antennaria racemosa Hook, 
Apocynum androsaemifolium L<
> i i o —cssa i ' w i i , .....     iArabis holboellii Horn, 
Arenarla congestis Nutt 0 
cordifolia Hook0
Amica Pursh,
Artemisia dracuncuius L, 
Artemisia ludoyiciana Nutt,
yarrow
nodding onion 
pasque flower 
small-leaf pussytoes 
raceme pussytoes 
spreading dogbane 
holboell rockcress 
ballhead sandwort 
heartleaf amica 
arnica
false-tarragon sagewort 
cudweed sagewort
SCOTTIFIC NAME COMMON NAME ABBREVIATION
Aster canescens Pursho 
Aeter spp0
Astragalus inflexus Dougl. 
Balsamorrhiza' sagittata (Pursho) Nutt, 
Brodiaea grandTflora (Lindlo) Maebr0 
Calypso bu^osa^lLT]" -Oakes 0 
Camassia quamash (Pursho) Greene0 
mla' rotundi folia Lo
spp0
Centaurea maculosa Lam0 
arvense L. 
villosa (Pursho) Nutt. 
Clrslum arvense~lLo) Scop. 
Cirslum undulatum (Nutt.) Spreng. 
Oirsium vulgŜ ê XSave.) A-S. 
Collinsla parviflora Lindlo
Cryptanthe bradburlana Payson. 
Delphinium bicolor Nutt. 
Dodeeatheon pauciflorum (Durand.)
Greene 0 
Draba spp.
Erigeron compositus Pursho
i »i 1 • I hT " bi i i f     oncaM3ae9BK3ae=SBK>«MCMBMH«c=3T & Go
umbellatum Torr.
L5Her,
Erythronium grandiflorum Pursh. 
Fragarla vlrginiana Duch. 
Fritlllaria pudlea (Pursh.) Spreng. 
Gaillardla aristata Pursh.
Galium boreale L«
Geranium vlscosissimum Fisch & Mey. 
Geum trlflorum Pursho
lepidota (Nutt.'
Grlndelia squarrosa (Pursh, 
Heuchera cylindrlca Dougl, 
Hieraclurn albertium Farr0 
Lesquerella spp.
Lewisia rediviva Pursh.
Milo
Pursh,
Dunal,
Linaria
Lomatium
Lomatlum cous (Wats.) 
Luplnus caudatus Kell 
xago lupulina L«
parviflora (Hook, 
ruderale Dougl.
i tw *u._'h nM-'i n 'T y j i ic.'h:j  .  ̂uumTNuttc) C & 
C & Ho
Nutt.
Hoary aster
aster
milkvetch
arrowleaf balsamroot 
brodiea 
fairy slipper 
camas
roundlead harebell 
Indian paintbrush 
spotted knapweed 
field ehickweed 
golden-aster 
Canada thistle 
wavyleaf thistle 
bull thistle 
small-flowered blue- 
eyed mary 
miners candle 
low larkspur
southern shootingstar 
draba
fernleaf fleabane 
spreading fleabane 
sulfur eriogonum 
alfilaria
dogtooth lily
strawberry-
yellow bell
gaillardia
northern bedstraw
sticky geranium
prairie smoke
wild licorice
curlcup gumweed
roundleaved allumroot
hawkweed
bladderpod
bitterroot
butter and eggs
smallflower woodlandstar
western gromwell
wyeth biscuitroot
mountain lomatium
spurred lupine
black medic
Chvi (1)
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SCIENT1F1C NAME COMMON NAME ABBREVIATION
Forbs (continued)
tymmea=csasa»—r i""m i r  '.uju-j i r.wro ■cMcca—cwMo
Megtensia oblongifolia (Nutto) G.Don, 
Opuntia polyeantha Haw0 
Orthocarpus tenuifolius (Pursho) 
Benth.
Penstemon albertinus Greene0 
Penstemon wilcoxii Rydb.
Phacelia heterophylla Pursho 
Fhacelia linearis(Pursho) Holz.■ 
Plantago purshii R & S». —T.cj.r.iM-j in c Bf it nit ,yj i; r-i mmPolemonium viscosum Nutto 
Polygonum douglasii Greene0 
Potentilla glandulosa Lindlo 
Potentilia gracilis Dougl«
Hooko
Sedum stenopetalum Pursho 
Seneeio canus Hook0 
Solidago missourlensis Nutt. 
Sonchus oleraceus L» 
Taraxicum officinale Weber0 
Thallctrum oceidentale Gray. 
Townsendia hookeri Beaman. 
Tragopogan dubius Scop. 
Trifollum repens L.
Trillium ovatum Pursho 
Verbaecum thapsus L0 
Viola nuttallii Pursho 
Viola septentrional!s Greene,
f-•• iii..jll un ~'i j- ic "-i cs—3—p—Xanthium strumarium L.
Pursho
oblongleaf bluebell 
plains pricklypear
thin-leaves orthocarpus 
Alberta penstemon 
Wilcox penstemon 
virgate phacelia 
linear-leaf phacelia 
■woolly plantain 
skunk polemonium 
Douglas knotweed 
gland cinquefoil 
northwest cinquefoil 
sagebrush buttercup 
yellow stonecrop 
woolly groundsel 
goldenrod 
common sowthistle 
common dandelion 
western meadow rue 
townsendia 
common salsify 
white clover 
wake-robin 
flannel mullein 
Nuttall violet 
Northern blue violet 
cocklebur
mountain death eamas
Shrubs and Trees
Acer Torr,
Alnus tenuifolia Nutto 
Amelanchier alnifolia Nutt. 
Arctostaphylos uva-ursi (L*] 
Artemisia frigida Willd. 
Artemisia tridentata Nutt.
Lindlo 
ledifolius Nutt
Spreng,
nauseosus (Pall.) Britt,
Cbrysothamnus viseidiflorus (Hook.) 
Nutt0
Clematis eolumbiana (Nutt.) T & G< 
Comus stolonifera Michx.
Holodiscus discolor (Pursh„) Max.
rocky mountain maple
thinleaf alder
western serviceberry
kinikinnick
fringed sagewort
big sagebrush Artr
Oregon grape
curlleaf mountain mahogany 
rubber rabbitbrush Chna
green rabbitbrush Chvi(2)
rock clematis 
red dogwood 
mountain spray
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SCOTTiFIC IAMB COMMON NAME ABBREVIATION
Shrubs anc
Junlperus communis Lo 
Juniperus scopulorum Sarg< 
Larix ©ceidentalis Nutt0
pungens (Torrc) Rydb,
Lonieera utahensis Wats,
lewisii Purshc
malvaeeus (Greene,
Kuntze.
Pieea engelmanni 
Finns contorta Dougl, 
Pinus ponderosa Laws,
„us sppo 
Prunus virginiana Lo 
Pseudotsuga menziesil Mirb„ 
Purshia tridentataTTPursh.) DC, 
Ribes cere urn Dougl0 
Ribes viscQslssimum Pursho 
Rosa woodsii Lindlo 
Sambueus coerulea Raf0
albus
betullfolia Pall, 
(!■.] Blake
common juniper 
rocky mountain juniper 
western larch 
granite gilia 
Utah honeysuckle 
mockorange
ninebark 
Engelmann spruce 
lodgepole pine 
ponderosa pine 
cottonwood 
chokecherry 
Dougas fir
antelope bitterbrush 
squaw currant 
sticky currant 
willow
blue elderberry 
white spiraea 
common snowberry
Appendix lie Summary of exclosure-clip plot data for the fall of 1965 in pounds per acre0
exclosure Idaho fescue other grasses forbs
ungrz grz util§/ ungrz grz util ungrz grz util
North side 3/B 208 80 12827 310 376 *>66 58 70 -12
C 226 1*0 186 738 261 I7I 362 381 »22
Bunchgrass D 11*0 11*0 0 632 211 ll8 216 210 6
E 10k kk 60 372 216 156 270 120 -150
G 222 76 116 588 I06 182 512 180 32
X !8cf ~tS 101“ 295 233 281 313 -29
Downy chess H llO 10 130 698 512 156 182 132 50
Sagebrush F 358 116 212 211 122 122 21 10 ll
Do fir<=pinegrass A 0 32 -32 1102 898 201 52 12 10
South side
X 288 81 20I 396 268 128 18 18 0
L 181 106 75 303 131 169 355 108 2I7
Bunchgrass N 210 158 52 211 178 36 318 222 96
0 25! 216 38 350 310 lo 20l 156 18
P 206 131 300 102 120 116 301
X 228 127 101 313 197 111 269 130 139
D. fir-pinegrass M 130 81 16 908 192 116 111 118 <=1
1/ The utilization represents cattle use during the summer and fall of 1965.
2/ Ungrz = ungrazed (inside exclosures); grz * grazed (outside exclosures); util « utilization. 
3/ All values are in pounds per acre and are averages of five 0.96 squre-foot plots.
Appendix IIIo Summary of exclosure' plot data for the spring of 1966 in pounds per acre 1I
exclosure Idaho fescue other grasses forbs
North side
Bunchgrass
Downy chess 
Sagebrush 
D. fir-pinegrass 
South side
Bunchgrass
D0 fir-pinegrass
ungrz grz util̂ /./ ungrz grz util ungrz grz util-
B 380 110 270*/ 188 152 36 118 106 12
C 226 70 156 402 430 =28 194 176 18
D 164 90 7^ 196 60 136 412 72 340
S 222 20 202 516 260 256 110 62 48
G - 12£ X 23F - f
128172
332
327
64
193
268
T W
112
159 m113
-38
■~t5
H 42 24 18 268 186 82 132 144 -12
F 64 86 -22 284 134 150 190 46 144
A 2 6 -4 582 460 122 34 20 14
I 136 184 ”48 606 234 372 82 120 -38
L 178 176 2 208 60 148 336 224 112
N 94 62 32 102 9 6 6 174 272 ”980 158 86 72 300 106 194 194 248 -54
? 164 Jit 190 .JO 100 224 138 86x iM uE 30 281 117 1S3 202 200 2
M 46 4 42 436 144 292 128 68 60
\J The utilization represents combined cattle and elk, use for the period from June, 1965 to April, 1966, 
2j Ungrz - ungrazed (inside exclosures)% grz = grazed (outside exclosures); util = utilization.
3/ All values are in pounds per acre and are averages of five 0,96 square-foot plots.
Appendix IV« Summary of exclosure-clip plot data for the fall of 1966 in pounds per acre0
exclosure Idaho fescue other grasses forbs
ungrz grz util-7 ungrz grz util ungrz grz util
North side
B 3l0 16 29k^ m Ilk 371 105 57 18
C 156 52 10k 817 Ikj 670 90 90 0
Bunchgrass D 207 k9 158 307 79 228 129 122 7
E 189 37 152 366. 130 236 136 198 -62
G
X
I71272
151
232 f t 15*12?
609
123
§23
I W
162
l3?
7112
Downy chess H 77 25 52 238 175 63 283 175 108
Sagebrush F 327 5 322 1+12 91 321 101 99 2
Do fir-pinegrass A 9 2 7 99! 793 201 67 56 11
South side
I 323 58 265 2jk 185 89 37 *+5 -8
J 336 105 231 351 ill 207 80 37 13
K 281 168 116 279 172 107 178 113 35Bunchgrass D 321 16 278 301+ 127 177 215 152 63
N 215 88 127 278 13k 111 281 198 83
0 351 98 253 388 .li+3 215 330 2I2 88P
X
353312
18
TFF
305
225
1+83
337
121
TW
359190
166
227
211
T W
255
T o
Do fir-pinegrass M 120 30 90 890 219 671 211 19I 17
ess*
l/ The utilization represents cattle use during the summer and fall of 1966,
2/ Ungrz * ungrazed (inside exclosures)5 grz « grazed (outside exclosures); util as utilization0 
3/ All values are in.pounds per acre and are averages of ten 0.96 square-foot plots0
Appendix Vo Summary of enclosure-clip plot data for the spring of 1967 in pounds per acre0
exelogure Idaho fescue other grasses forbs
ungrz grz util̂ / ungrz grz util ungrz grz util
North side
B 296 38 258 683 92 591 11 73 -32
C 161* 57 107 658 153 505 ll9 136 13
Bunchgrass D 162 58 101 131 86 15 186 202 -16
E 229 185 521 125 399 19l 115 19
G 267 
X 22¥
56
51
211
173
128 igl117
301 117
H3
15!l1w 1
Dovmy chess H 50 15 35 58 167 =>109 28 12 -11
Sagebrush F 50 21 29 697 106 591 217 101 116
Do fir-pinegrass A 2 10 -8 177 102 75 19 35 -16
South side
I 363 20 313 16o 161 296 101 103 -2
J 153 39 111 I9I 178 316 131 98 36
K 172 81 88 289 87 202 372 19I 178
Bunchgrass L 369 29 3lo 219 100 119 173 119 51
N 169 51 118 266 117 ll9 300 113 1590 359 lo 319 238 80 158 275 151 121P 226 lo 186 505 116 339 117 106 lix 316 ~~1¥ 258“ 353 125 22o 215 131 TPP
Do fir-pinegrass M 36 11 25 867 1I5 722 171 111 30
l/ The utilization represents combined cattle and elk use for the period from Junê  1966 to April, 1967= 
2/ Ungrz * ungrazed (inside exclosures); grz = grazed (outside exclosures)% util « utilization0 
3/ All values are in pounds per acre and are averages of ten 0,96 square-foot plots.
